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International application No. 



I. Basis of the report 



4. 



1. With regard to the elements of the international application:* 
the international application as originally filed 

the description: 
pages 

pages 

pages 



, as originally filed 
, filed with the demand 



, filed with the letter of 



the claims: 

pages 

pages 

pages 
pages 



, as originally filed 

, as amended (together with any statement under Article 19 

, filed with the demand 



filed with the letter of 



the drawings: 

pages 

pages 

pages 



, as originally filed 

, filed with the demand 



filed with the letter of 



I I the sequence listing part of the description: 
pages 



, as originally filed 

filed with the demand 



filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

Thes e elements were available or furnished to this Authority in the following language which is* 

□ 

the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

the language of the translation furnished for the purposes of intemational preliminary examination (under Rule 55,2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the intemational application, the intemational 
preliminary examination was carried out on the basis of the sequence listing: 

contained in the intemational application in written form. 

filed together witli the intemational application in computer readable form. 

furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 



□ 
□ 
□ 
□ 
□ 

□ 
□ 



intemational application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 

The amendments have resulted in the cancellation of: 

the description, pages ^ , 

the claims, Nos. ■ • 

□ 



the drawings, sheets/fig . 



5 I 1 ^^Port has been established as if (some of) the amendments had not been made, since they have been considered to go 

— beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70. 16 
and 70. 17). 

'**i4ny replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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Supplemental Box ' ' - 

(To be used when the space in any of the preceding boxes is not sufficient) 

.([k)ntihuationof Bo^.; J:y>i:3^ . ^ ^/ ':,\r . : - .' " •:'i■■■^Ati■iV\^^'^l^ij<\^i'^^^:ui^ 




linked so as to form -a single general inventive co:ncep,t:.. 



:]■ -rfhat :'rs*''to say/ techniques ■ f or. gro^ cafboii rianotubes:.4> ' riv^ 
with an orientation that is substantially perpendicular • 
to the growth substrate are already known in the prior 
art (for example, refer to documents 1-3 cited in Box V) > 
and thus this feature cannot be said to be the special 
technical feature of the inventions set forth in the 
abovementioned claims.. Such being the case^ the special 
technical feature of the invention set forth in claim 1 
is the feature of using an ionization means and an 
electric field generating means to grow oriented carbon 
nanotubes, whereas the special technical feature of. the 
invention set forth in claims 6-8 is the feature of 
compounding the oriented carbon nanotubes and a metal 
substrate or metal layer. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; • - 
_ citations and explanations s^^ 

^Statement'- • - - 'y^^^r^J^^-^^^^^^^^^ -:.u.U::ivWf;l ' 
. ^ Npyelty:<N>.._._^.. . J..Claim§:^l ^...3-7 , 9, 110 _ ;^l£\e.toj :J^??... 





. ^ , ^Claims V ; 






■-•''NO' 


Inventive step (IS)^ ' * 


: Claims 


V . .-. . 3, A, 








Claims - ; 


. . 1,..2,. 5, 


.7,: 8, 10 . 


. NO. 


Industrial applicability (lA) - 


Claims . 


. . • 1- 


10 ■ 


. ; .YES. 



Claims NO 

2. Citations and explanations 

Document 1.: JP 2001-64775 A (Nippon Shinku Kabushiki 

Kaisha), 13 March 2001 
Document 2: JP 10-203810 A (Canon Inc.)/ 04 August 1998 
Document 3: JP 2003-147533 A (Gakko Hojin Kanyo Gakuin) , 

21 May 2003 

Document 4: JP 2003-286017 A (Mitsubishi Gas Chemical Co., 

Inc.), 07 October 2003 
Document 5: JP 2002-141633 A (Lucent Technologies Inc.), 

17 May 2002 

Document 6: US 6097138 A (Kabushiki Kaisha Toshiba), 01 
August 2000 



(1) 

The invention as set forth in claims 1 and 2 lacks 
novelty in the light of document 3 cited in the 
international search report. 

Document 3 discloses a microwave plasma-generating 
vapour deposition device wherein a substrate holder 
equipped with a heater for heating a substrate is used as 
one of the plasma electrodes and a grid electrode is 
disposed between the plasma electrodes, and also discloses 
a method for using sSl^^'device to grow carbon nanotubes 
with an orientation that is substantially perpendicular to- ■ 
the substrate from a gas of a carbon-containing compound 
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(claims, paragraphs [0025].. to. ;[0029] and .[0049] , and -fig. - 
- 1^ TKerei^/' -^ihe af orem.en4:ioned-^^^piasma: genexia1:ion-:L 



The invention as set forth in claim 1 lacks novelty 
in the light of document 2 cited in the international 
search report, and the invention as set forth in claim 2 
does not involve an inventive step in the light of said 
document.. 

Document 2 discloses a device for growing carbon 
nanotubes by means of CVD, wherein a substrate mounted on 
a substrate holder equipped with a heater is used as a 
negative electrode for generating a direct current glow 
discharge and a positive electrode is disposed opposite 
thereto, and also discloses a method for using said, device 
to grow carbon nanotubes with an orientation that is 
substantially perpendicular to the substrate from a gas of 
a carbon-containing compound (paragraphs [0065] to [0067] 
and [0071] to [0072], and fig. 4). Therein, the glow 
discharge generating electrodes are considered to act as 
means for ionizing the carbon-containing compound, and to 
also act as electric field generating means.. In addition, 
silicon substrates provided with a catalytic film are 
conventionally used as substrates for growing carbon 
nanotubes by means of CVD, and thus this feature cannot be 

Form PCT/IPEA/409 (Box V) (January 1994) 




fi^iJd'^ generating me^ns!^-^Xn^ additipn^^^;5^h^ , af Qremehti:on 
grid electrod:e-^-increases the nuiriber ; -o'f' -catioriV \i v:;'i:.'0.i-' 

contributing to the growth of the carbon nanotubesy. and .■ \ . ■ 
thus is considered to act as a means for ionizing the *. - 
carbon-containing compound. Furthermore, document 3 . ' 
indicates that the substrate is configured , from silicon, 
and that a catalytic film is provided on the surface 



thereof. 



(2) 
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found to be- significant • 



•: :-i;.a::;^h'-T=he :^-:in^^ent:i6n;.as'rse% Vf i^rid •2; cdo^-zji'^ij? eiji^'^r^v 

-rfnot: i^inyoiv^e .ian ^ai^ventive -step :;in;;^tfee light;- ;qf';^doewm!^nt 
.cited - in the 'rinteraat ±onal..--'sear.ch{ :;re:port:.-r <bb.cument.. v ■ / •* .; i. 
•dis_closes a device for growing a , thin film of > carbon f--. • ::• ■ 
nanotubes which is equipped with a microwave generation........ ;• 

system for generating plasma, wherein a substrate holder 
- and an electrode disposed so as to face the substrate 
holder are connected to a biasing power source, and also 
discloses a method for using said device to grow carbon 
nanotubes with an orientation that is substantially 
perpendicular to the substrate from methane (claims, 
paragraph [0015]), Therein, the aforementioned microwave 
generation system is considered to act as an ionization 
means, while the biasing power source together with the 
substrate holder and counter electrode connected thereto 
are considered to act as electric field generating means. 
In addition, although document 1 does not specifically 
mention a substrate heating means, it is common practice 
to provide a means for heating a substrate to a device for 
growing carbon nanotubes using plasma, as disclosed in . 
documents 2 and 3 for example, and it is conventional to 
use a silicon substrate provided with a catalytic film as 
a substrate for growing carbon nanotubes by means of CVD- 
Consequently, these features cannot be considered to be 
significant. 

(4) ■ 

The invention as set forth in claim 8 lacks novelty 
in the light of documents 4 and 5 cited in the 
international search report, and the invention as set 
forth in claim 10 does not involve an inventive step in 
the light of documents 1-5. Documents 4 and 5 describe 
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using vapor deposition to form a metal film on the 
surf aces', of ^ oriented carbon nanotubes- grown ;upon a. /^o/^.-w^;.. - .y: 
' :'-''Bxabstrate:^;e'cnjippe -a v-cat aly ^fe^r ^£ ancl!*:t hed heatimgj:;:.andi.c 

^;i-v i'i:i:f usin5::^satLx±f/ittet rithe 'me±^a^a?^ -layernqiEi-a ;/s.vibs1ir^tie:t^s^ 

1 .: ;^^yeoinpris:ingc^^ layer -.i^thejr'mounl:^ substjrate -^ciis^ 

. . v -in:- document '4.; ^:^the: circuit:: layer - or ? circuit fsubst^rtat'e-.i.iE-l 0' h/V'?: • 
. -•. disclosed. "in document 5) (refer to document 4, claims; and - .r c 
. • document 5^ claims, , paragraphs [00.22] to [ 0024 ] . arid .fig . 
5). In addition, it is not found to be especially 
difficult to employ one of the^ growing methods disclosed 
in documents 1-3 when growing the oriented carbon 
nanotubes of the inventions disclosed in documents. 4 and 
5. 

(5) 

The invention as set forth in claims 5, 7 and 10 
does not involve an inventive step in the light of 
documents 1-6. Documents 4 and 5 disclose the feature 
wherein oriented carbon nanotubes grown on a growth 
substrate equipped with a catalyst are transferred to a 
metal fixing layer (corresponding to the ^^metal substrate" 
in the invention of the present application) . Therein, 
documents 4 and 5 indicate that the carbon nanotubes are 
affixed to the metal fixing layer via a metal layer formed 
on the surface of the carbon nanotubes by means of vapor ■ . 
deposition; however, the technique of transferring carbon 
nanotubes to a fixing material by melting the fixing 
material (synthetic resin layer (44)) itself and then 
introducing and affixing the carbon nanotubes directly 
into the molten material is well known, as disclosed in 
document 6 (column 8, line 65 to column 9, line 35 and 
fig. 6) • Given that the metal is heated and melted during 
adhesion in the inventions disclosed in documents 4 and 5, 
a person skilled in the art could easily conceive of 
eliminating the vapor deposited metal layer, and instead 
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melting the metal fixing substrate itself and then ■ * 

; ~ . - ^ioitroducingi^and... affixing the-^carbon .nano.tube:S. thertein-;. •/ : • 

>5addit.ibd;;: Mit^ji^Svi ; ;f oiind^cto ..b^^^espreGia^tly :c|d^£fd u 'i: -; 

empll^Dy;.ione'^of i^\fthe 4oGxam^n;t;si,'x-.»i^i'.. tr-n-ur. 

: 1-^3 when growing : the oriented :G:arbon . nariotufc^es. of : :the ^.//ir-^ ^ . \ 

i 

• ■ inventions . disclosed in documents 4 and 5 . i . . .; 

(6) . 

The invention as set forth in claims 3^ 4, 6 and 9 
involves an inventive step in relation to documents 1-6. . 
Documents 1-6 do not disclose or suggest the invention as 
set forth in claims 3,. A, 6 and 9. However, the invention 
as set forth in claims 4 and 6 is unclear, and is not 
fully supported by the description, as is indicated in Box 
VIII, 
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VIII. Certain observations on the international application 



The following observations on the clarity of the claims, description, and dra^yings or on the question y/hether the claims are fliliy ; 
supported,byjthe^ 'ri:;^i*i>?:V?k^'^ '^'i:^'^i::-i:^X/^'>l'. . .'• vi-^i^kr:^^!'-^?'^^'^ 

; ... }./..... , ■ ] . . .. - 

l;:^,-, ,( 1 ) -^^^ ^. r j '-'-^ - ::.:.^^r.i; '^-^ - ..... ■!•.:;:.■,: -J V.' • ■ rf-r, 

' ; With respect to the ;idnization means set forth in :;;'V :*./ 

claims 1 ' and 2, the only ionization means supported by. the-/ . 

description is a negative ion generator for imparting -a . . 

negative charge to the vaporized gas; thus, other 

ionization means are not supported by the description. 

(2) ' 

Claims 1-3 do not specify the orientation of the 
electric field or the position of the substrate. However, 
pages 20-21 of the description indicate that the carbon 
nanotubes grow with a substantially perpendicular 
orientation because they have a positive charge and are 
drawn to the cathode side due to the influence of the 
electric field that flows from the anode to the cathode. 
Such being the case, both the orientation of the electric 
field and the point where the growth substrate comes into 
contact with the electrode are considered to be essential 
for growing with a substantially perpendicular 
orientation. As a result, claims 1 and 2, which do not 
delimit these features, cannot be said to fully disclose 
all of the features that are necessary for oriented 
growth. 



(3) 

With respect to the step for eliminating the growth 
film between the metal substrate and the carbon nanotubes 
in claims 4 and 6, page 21 of the description indicates 
that when eliminating the growth film, it is possible to 
maintain the oriented form of the carbon nanotubes and 
arrange the carbon nanotubes on the surface of the metal 
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Vin. Certain observations on the international application 

sulp:stratB .;by^/<^^ film. However 4 / 

6 ■•■merely /indipa^^ 'k^.ifi-^r': ^'f^- 

f '^^ '' ■ eiimi'fia t'e'd and'- do riot disclose .a growth - film."' el imina td-orf- ■; 'a r-:- 
."' f ' step ' irike; t ,21;:.^. Norinally>' simpI^y^ ; r\ 

. ' eliiTiinating. the growth, film will cause the carbon nanotube;; % - . 
film, to become separated from the metal substrate,- -in;. 
Which case it is not clear how the subsequent steps are to 
be carried out. Such being the case, the disclosures of 
claims 4 and 6 are unclear, and cannot be said to be fully 
supported by the description. 

(4) 

It is not clear what is being signified by the 
expression ^^growth film" in the disclosures of claims 4 
and 6. 

(5) 

Page 11, lines 24-27 specifies fig, 18(g) to (i) , 
but there are no corresponding figures (it is thought that 
this section should specify fig. 19(g) to (i))-. 
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